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[Claims] • 

t Claim 1] [ 

A composition comprising (2R,3R)-3-(4-(4- 

cyanophenyl ) thiazol - 2 -y 1 ) - 2 - ( 2 , 4 -dif luorophenyl ) - 1 - { IH- 

l,2,4-triazol-l-yi)-2-butanol and a polymer substance, 

prepared by dissolving! or ^fuspending ( 2R, 3R) -3- (4- ( 4- 

cyanophenyl ) thiazol- 2 -yl ) - 2 - ( 2 , 4 - dif luorophenyl ) - 1 - { IH- 

l,2,4-triazol-l-yi)-2-butanol and a polymer substance in a 

solvent, and evaporating the solvent. 

[Claim 2] i 

A composition comprising (2R,3R)-3-(4-(4- 
cyanophenyl ) thiazol - 2 -,yl ) - 2 - { 2 , 4 - dif luorophenyl) - 1 - ( IH- 
l,2,4~trla2ol-l-yl)-2-ibutanol, prepared by dissolving or 
suspending ( 2R , 3R ) - 3 - { 4 - ( 4 - cyanophenyl ) thiazol - 2 -yl ) - 2 - 
(2,4- dif luorophenyl ) - 3J - { IH- 1 , 2 , 4 - triazol- 1 -yl ) - 2 -butanol 
and a polymer substance in a solvent, adding particles 
insoluble in the solvent, and evaporating the solvent. 
[Claim 3] \ 

The composition according to claim 1 or 2, wherein the 
polymer substance is hydroxypropyliaethylcellulose, 
carboxymethylethylcellulose , hydroxypropylcellulose , 
methylcellulose , polyvinylpyrrolidone . 

hydroxypropylmethylceilulose phthalate or methacrylic acid/ 
acrylic acid copolymei:. ' ' 

[Detailed Description,! of the invention] 
[0001] I 
[Field of Invention] ; 

The, present invention relates to a pharmaceutical 
composition comprising (2R, 3R) -3- ( 4- ( 4-cyanophenyl) thiazol- 
2 -yl ) - 2 - { 2 , 4 -dif luoroiphenyl ) - 1 - ( IH- 1 , 2 , 4 - triazol - 1 -yl ) - 2 - 

I I 



butanol and a polymer Substance. 
[0002] I 
[Background Art] j 

C2R.3R)-3-(4-(4-cyanophenyl)thiazol-2-yl)-2- {2,4- 
dlf luorophenyl ) - 1 - ( IH- 1 , 2 . 4 - triazol- 1 -yl ) - 2 -butanol is 
extremely hardly soluble In water. Generally, for 
improving solubility of poorly water-soluble drugs, there 
are known methods such | as micronization of drugs, addition 
of surfactant, preparation of solid dispersion, etc. For 
example, JP 59-14446 B,' discloses a method for improving 
solubility by micronizjlng nifedipine which is a poorly 
soluble drug to increase the specific surface area thereof; 
and JP 58-183615 A discloses a method for improving 
solubility by dissolving a poorly soluble drug in a solvent 
and performing spray drying thereby making the drug 
amorphous . 

[00031 ; 

[Problems to be Solved] by the Invention] 

(2R,3R)-3-(4-(4-cyanophenyl)thiazol-2-yl)-2-(2,4- 
dif luorophenyl ) - 1 - ( IH-'l , 2 . 4 - triazol - 1 -yl ) - 2 - but anol does 
not substantially diss|olve in water when formulated by a 
conventional method, lln this case, the absorbing rate of 
the active ingredient |is low and varies when administered 
to a living body. This may give rise to a clinically 
critical problem. Ambng technologies to increase 
solubility, however, t|he micronization method has a 
limitation in the effect of improving solubility; and use 
Of a surfactant has a j problem from the point of safety. 
The present inventors j have conducted intensive studies to 
solve the above problems by preparing a solid dispersion, 
and have found that t^e problems can be unexpectedly solved 
by the method shown b4low, to complete the present 



invention . 
[0004] 

[Means for Solving the Problems] 

The present Invention provides a composition 
comprising ( 2R , 3R ) - 3- ( 4 - { 4 -cyanophenyl ) thiazol - 2 -yl ) - 2- 

( 2 , 4 -dif luorophenyl ) - 1 - ( IH- 1 , 2 , 4 - trlazol - 1 -yl ) - 2 -butanol 
and a polymer substance, prepared by dissolving or 
suspending ( 2R, 3R) ~3- { 4- ( 4- cyanophenyl) thiazol- 2 -yl) -2- 
{ 2 , 4-dif luorophenyl) - 1- { IH- 1 , 2 , 4-triaEol- 1-yl) -2-butanol 
and a polymer substance, in a solvent and then evaporating 
the solvent. The present invention also provides a 
composition comprising {2R,3R)-3- ( 4- {4-cyanophenyl) thiazol- 
2-yl)-2-(2,4-difluorophenyl)-l-{lH-l,2,4-triazol-l-yl)-2- 
butanol, prepared by dissolving or suspending ( 2R, 3R) -3- ( 4- 
( 4 - cyanophenyl ) thiazol -2 -yl ) - 2 - ( 2 , 4 - dif luorophenyl ) - 1 ~ ( IH- 
l,2.4-triazol-l.yl)-2-butanol and a polymer substance in a 
solvent, adding particles insoluble in the solvent, and 
evaporating the solvent. 
[0005] 

{2R,3R)-3-(4-(4-cyanophenyl)thiazol-2-yl)-2-(2,4- 
dif luorophenyl) -1-(1H-1, 2. 4- triazol-l-yl)-2-butanol in the 
present invention is an antifungal agent which Is effective 
for an infectious diseases by genus Aspergillus, genus 
Candida, genus Cryptococcus, etc. The structural foimula 
is shown in Formula 1. 
[0006] 
[Formula 1] 




10007] 

The polymer substance in the present invention is 
hydroxypropylmethylcellulose , carboxymethylethylcellulose 
(CMEC), hydroxypropyloellulose , methylcellulose, 
polyvinylpyrrolidone , hydroxypropylmethylcellulose 
phthalate and/or methacrylic acid copolymer. These 
polymers may be used alone or two or more of them may be 
used in combination. 
[0008] 

The solvent in the present invention means a liquid 
which can dissolve or suspend {2R,3R)-3-(4-(4- 
cyanophenyl)thla2ol-2"yl)-2- (2 , 4-dlf luorophenyl) -1- ( IH- 
1 , 2 , 4-triazol-l-yl) -2-butanol and/or a polymer substance, 
and specifically includes water, ethanol, methanol, 
isopropylalcohol , acetone, isooctane, toluene, 
methylethylketone, isopropyi acetate, tricrane, 
trichloroethane, chlorobenzene . nitromethane , nitroethane, 
acetonitrlle, dimethylformamide, dimethylacetamide , 
ethylene glycol, and these can be mixed and used. 
[0009] 

The particles insoluble in the solvent in the present 
invention mean particles which do not dissolve in the 
above-mentioned solvents and can adsorb or adhere the 
composition comprising (2R, 3R) -3- ( 4- ( 4-cyanophenyl)thiazol- 
2-yl) -2- ( 2 , 4-dif luorophenyl) -1- ( lH-1 , 2 , 4-triazol-l-yl) -2- 
butanol and a polymer substance on the surface when the 
solvents are evaporated. Specific examples include 
crystalline cellulose, silicic anhydride, calcium silicate 
having various sizes of particle diameters. Preferably, 
they are crystalline cellulose having a particle diameter 
of 200 to 300 \m. 



[0010] 

It is considered that at least part of ( 2R, 3R) -3- ( 4- 
( 4-cyanophenyl ) thiazol - 2 -yl) - 2 - ( 2 , 4 - dif luorophenyl ) - 1 - ( IH- 
l,2,4-triazol"l-yi)-2-butanol in the composition of the 
present invention is amorphous, or the crystallographlc 
structure thereof is loose. The term "amorphous" means a 
state in which crystallographlc structure is lost, and more 
specifically, it is a state of solid material in which 
molecules do not make regular spaclal arrangement but 
gather with each other, and the state does not have a 
certain melting point or solidifying point. 
[0011] 

The composition of (2H, 3R) -3-. ( 4- (4- 
cyanophenyl ) thiazol - 2 -yl } - 2 - ( 2 , 4 -dif luorophenyl ) - 1 - ( IH- 
l,2,4-triazol-l-yl)-2-butanol and a polymer substance of 
the present invention can be obtained by dissolving or 
suspending these substances in the above solvent and then 
evaporating the solvent. In order to evaporate the solvent, 
any of warming method, pressure reducing method, pressure 
reducing and warming method and the like can be selected. 
In addition, a method of allowing a solution or suspension 
to be adsorbed on an excipient such as lactose, crystalline 
cellulose and silicic anhydride, and then evaporating the 
solvent . 
[0012] 

in addition, another method of obtaining amorphous 
(2R,3R)-3-(4-(4- cyanophenyl ) thiazol- 2 -yl ) - 2 - ( 2 , 4 - 
difluorophenyl3-i-(iH-l,2.4-triazol-l-yi)-2-butanol is a 
method comprising dissolving or suspending ( 2R, 3R) -3- (4- ( 4- 
cyanophenyl ) thiazol - 2 - yl ) - 2 - ( 2 . 4 - dif luorophenyl ) - 1 - ( IH- 
l,2,4-triazol-l-yi)~2-butanol and a polymer substance in a 
solvent and then performing flash vacuum granulation. The 



flash vacuum granulation is a method comprising sending 
dissolved or suspended (2R. 3R3 -3-(4- {4-cyanophenyl)thiazol~ 
2 -yl ) - 2 - ( 2 , 4 - dlf luorophenyl ) - 1 - ( IH- 1 , 2 , 4 - triazol- 1 -yl) - 2- 
butanol and polymer substance to a pipe heated at 150*'C or 
more, and subsequently to a trapping chamber which is kept 
under reduced pressure, resulting in a powder. For example, 
a device available as a product name CRUX can be used for 
flash vacuum granulation. 
[00131 

Still another means for obtaining amorphous {2R,3R)-3- 
( 4 - ( 4 - cyanophenyl ) thiazol 2 -yl ) - 2 - ( 2 , 4 - dif luorophenyl ) - 1 - 
(lH-l,2,4-trlazol-l-yl)-2-butanol is a method comprising 
dissolving or suspending (2R,3R)-3-{4-C4- 
cyanophenyl ) thiazol - 2 -yl ) - 2 - ( 2 . 4 -dlf luorophenyl ) - 1 - { IH- 
l,2,4-triazol-l-yl)-2-butanol and a polymer substance in a 
solvent and then spray drying, or a method of mixing the 
both substances and then performing heat melting, melting 
under high pressure or heat melting under high pressure. 
The spray drying is a method of obtaining particles by 
atomizing a solution or suspension in a warmed air and 
drying it in a short time, and the latter method can be 
carried out. for example, with a device called extruder. 
[0014] 

The preparation process of (2R, 3R) ~3- { 4- ( 4- 
cyanophenyl ) thiazol - 2 -yi ) - 2 - ( 2 . 4 - dif luorophenyl ) - 1 - ( IH- 
1.2,4-tria2ol-l-yl)-2-butanol in the present invention is 
not particularly limited, but it can be obtained, for 
example, by a method disclosed in JP H08-20578 A. 
[0015] 

The ratio of {2R,3R) -3-(4- (4~cyanophenyl)thiazol-2- 
yl) -2- (2 , 4~difluorophenyl) -1- (iH-1 , 2 , 4-triazol-l-yi) -2- 
butanol to the polymer substance in the present invention 



Is generally i part by weight of the compound to 0.1-50 
parts by weight, preferably 0.5-10 parts by weight, and 
more preferably 1-5 parts by weight of the polymer 
substance. 
[0016] 

As for the solvent in the present Invention, a single 
solvent or a solvent formed by mixing two or more kinds of 
solvents can be used; and when mixing is performed, the 
mixing ratio is not particularly limited and can be 
appropriately selected depending on the kind and the amount 
of the polymer substance to be used. For example, when 
carboxymethylethylcellulose is used as a polymer substance, 
and water and ethajiol are used as a solvent, water : ethanol 
is preferably 5:95-30:70. and preferably it is 10:90-25:75. 
The amount of solvent to be used is not particularly 
limited, but it is preferable to use the amount which can 
dissolve or suspend the compound and/or the polymer 
substance. 
10017] 

The composition obtained by the present invention can 
be pulverized and sieved. This composition can be used as 
it is, or can be made into pharmaceutical preparations such 
as powders and granules after adding a commonly used 
additive. It can also be made into tablets, capsules and 
the like by ordinarily used means. 
[0018] 

Next, the effects of the present Invention are 
described, in the following Performance Examples and 
Examples , {2R,3R)-3-(4-(4- cyanophenyl ) thlazol - 2 -yl ) - 2 - ( 2 , 4 - 
difluorophenyl)-i-{iH-l,2,4-triazol-l-yl}-2-butanol is 
simply referred to as "drug substance". 



E0019] 

Performance Example 1 

The solid dispersion obtained in Example 1 or 2 below 
was subjected to a dissolution test (JP Liquid #1 and Jp 
Liquid #2, 100 rpm, paddle method, 37°C, 900 ml) in such an 
amount that corresponds to 25mg of the drug substance. 
Four-fold lactose triturated powder was used as control. 
The results are shown in Figures 1 and 2, Improvement in 
dissolution of the drug substance was recognized for the 
composition of the present invention. The iroproveinent was 
particularly remarkable when using 

hydroxypropylmethylcellulose, hydroxypropylcellulose and 

polyvinylpyrrolidone . 

[0020] 

Performance Example 2 

The granules obtained in Example 1 below was orally 
administered in such an amount that corresponds to 4mg/kg 
of the drug substance to a beagle, and an absorption test 
was performed. The beagle used was fasted and subjected to 
the experiment. A four-fold lactose triturated powder was 
used as control. The results are shown in Figure 3. 
Improvement in absorption of the drug substance was 
recognized for the composition of the present invention. 
[0021] 

Performance Example 3 

The granules obtained in Example 3 below were used and 
subjected to the same test as in Performance Example 1. 
The results are shown in Figures 4 and 5. Improvement in 
dissolution was recognized for the granules in which the 
solid dispersion of the drug substance of the present 
invention and hydroxypropylmethylcellulose was adsorbed on 
the crystalline cellulose. 



[0022] 

Perfortnance Example 4 

The granules obtained in Example 3 were used and 
subjected to the same test as in Performance Example 2. 
The results are shown in Figure 6. Improvement in 
absorption was recognized for the granules in which the 
solid dispersion of the drug substance of the present 
invention and hydroxypropylmethylcellulose was adsorbed on 
the crystalline cellulose . 
[0023] 
I Examples ] 

Hereinbelow, the present invention is described in 
detail by way of Examples but the present invention is not 
limited to these Examples. 
[0024] 
Example 1 

2 g of the drug substance was weighed in a 500 ml 
eggplant flask and dissolved in ethanol. To the solution, 
6 g of polyvinylpyrrolidone was added, and the drug 
substance was dissolved. Then, the solvent was evaporated. 
The residue was collected, pulverized by a grinder, sieved 
with a 32 mesh sieve, and the sieved product was collected 
to Obtain the granules of the present invention. 
Example 2 

2 g of the drug substance was weighed in a 500 ml 
eggplant flask and dissolved in ethanol. To the drug 
solution, water was added to make 85% ethanol solution. 
Then, 6 g of hydroxypropy Imethylcellulose , 
hydroxypropylraethylcellulose phthalate or 

hydroxypropy Icellulose was separately added, dissolved, and 
the solvent was evaporated. The residue was collected, 
pulverized by a grinder, sieved with a 32 mesh sieve, and 



the sieved product was collected to obtain the granules of 
the present invention. 
[0025] 
Example 3 

5 g of the drug substance was weighed in a 1,000 ml 
eggplant flask and dissolved in ethanol. To this solution, 
water was added to make 85% ethanol solution, and 15 g of 
hydroxypropylmethylcellulose and 100 g of crystalline 
cellulose (product name celphere, manufactured by Asahl 
Chemical Industry, Co., Ltd., particle diameter 200 to 300 
im) were added and suspended. Then, the solvent was 
evaporated. Further, the residue was collected, pulverized 
by a grinder, sieved with a 32 mesh sieve, and the granules, 
which did not pass through a 48 mesh sieve, were collected 
to obtain the granules of the present invention. 
[Brief Description of the Drawings] 
[Figure 1] 

Figure 1 is a drawing showing dissolution test of the 
composition (solid dispersion) of the present invention or 
control, by use of JP Liquid #1. 
[Figure 2] 

Figure 2 Is a drawing showing dissolution test of the 
composition (solid dispersion) of the present invention or 
control by use of JP Liquid #2. 
[Figure 3] 

Figure 3 is a drawing showing the concentration of the 
drug in plasma when the composition (solid dispersion) of 
the present invention or control was administered to a 
beagle . 
[Figure 4] 

Figure 4 is a drawing showing dissolution test of the 
composition (solid dispersion) of the present invention 
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adsorbed on crystalline cellulose or control, by use of JP 
Liquid #1. 
[Figure 5] 

Figure 5 is a drawing showing dissolution test of the 
composition (solid dispersion) of the present invention 
adsorbed on crystalline cellulose or control, by use of JP 
Liquid #2. 
[Figure 6] 

Figure 6 is a drawing showing the concentration of the 
drug in plasma when the composition (solid dispersion) of 
the present invention adsorbed on solid dispersion or 
control was orally administered to a beagle. 



Figure 1 




Figure 2 
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Figure 3 




Administered 

sample AUC{ng/mi*hr) MRT(hr) Cmax{Tig/m\) rmax{hrj 

Dr^ig substance. TCSRW solid dispensfon 3890.90*1280 30 i.^±0A2 333.9*84.19 3.6Qi0.7S 
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Figure 4 

DIssduHon test of sa)ltl disparslon adsorbed on crystir cdlulofe (Jp Uquld #1, 37°C) 
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Figure 6 



Change in plasma concentration of the drug {drug substance: 4 mg/kg) 
after orally administered to a beagle 




Time (hr). 



Administered 
sample 



AUC(ng/ml*hr) H^RT(hr) Cmaxtng/ml) Tmaxfhr) 



Solid dlipefslon adsorbed DB 3797.71 ±St 6.60 8,79±0,7l 4Ba.48±)6.4y ).ClD±0.00 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain the subject 
composition, capable of improving the solubility, 
eliminating dispersion of absorption and useful for an 
antifungal agent effective against infectious diseases 
caused by fungi of the genus Aspergillus, etc by 
dissolving or suspending a specific compound and a 
polymeric substance in a solvent and then distilling off 
the solvent 

SOLUTION: This composition is obtained by dissolving or 
suspending (A) 




T'rK^^"^V'*7rr''^*'*"'''^'''°^"2""y^^2-(2.4--difluoropheny!)-1(lH 1 2 4-triazol-1- 



LEGAL STATUS 



2006/11/24 16:16 



